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Copper Occurrences in the Hartford Basin of Northern Connecticut
Norman H. Gray 
Department of Geology and Geophysics 
University of Connecticut, Storrs, CT.
During the eighteenth and early nineteenth centuries, 
copper was actively prospected in the "redbeds" of the 
Connecticut River Valley. Numerous small occurrences were 
discovered during this period but only four - the Newgate, 
Higley, Bristol, and Mt. Carmel mines - are known to have
actually produced significant quantities of ore. Although
%these and other deposits of the same type are not likely 
to be exploited again for their copper content alone, some 
are associated with potentially significant concentrations 
of uranium.
Significant occurrences of copper minerals in the central 
and northern Connecticut portion of the Hartford Basin
typically fall into one of the following categories:
%
1) Strata-bound occurrences of early diagenetic copper 
sulfides in gray sandstones. (e.g. Newgate deposits)
2) Low temperature (< 100°C) sulfide rich bornite- 
chalcocite-calcite veins. (e.g. Bristol and Higley 
mines)
3) Intermediate temperature (100-200°C) sulfide poor 
carbonate-quartz-barite-chalcopyrite veins. (e.g.
New Britain veins)
Most of the known strata-bound occurrences are found 
in rocks which are stratigraphically approximately equivalent 
to the Talcott basalt (Figure 1). Evidently a significant 
influx of copper into the hydrologic system of the valley 
occurred about Talcott time.
The late vein occurrences are closely associated with 
normal faults. These faults probably tapped deep formation 
waters, setting up a groundwater circulation system which 
leached small amounts of copper from the sediments. The 
thermal effects of intrusive bodies at depth may also have 
helped drive waters through the vein systems.
Stop 1 K and F Suffield Brick Quarry. (Broad Brook
Quadrangle, GQ-434)
Chalcocite and bornite replace and surround carbonized 
wood fragments in gray colored sand and siltstones at the 
south end of this quarry. The gray sediments fill large 
channels cut into thinly bedded red shales and fine grained 
sandstones of the Portland formation. The redbeds are 
extensively mudcracked and contain abundant ripplemarks and 
raindrop impressions.
Figure 1 Regional distribution of copper occurrences 
in the Connecticut Valley. Numbers refer to 
stops on trip H-4. Black areas - basalt.
The original cellular structure of the wood is well 
preserved only where replaced by sulfides. This suggests 
that the copper mineralization here is very early and 
probably predates significant compaction.
The presence of copper in this general area is mentioned 
in land transactions in 1737 and 1758. In the early 1800’s 
the locality was widely known for its "coal", the carbonized 
wood fragments. Today gray sandstones containing the "copper" 
and "coal" are carefully avoided in quarrying in favor of 
the monotonous red shales, which apparently make a much better 
brick.
%Stop 2 Newgate Prison and Mine (Windsor Locks Quadrangle,
GQ-388)
Copper was first discovered in the Newgate Prison area 
in 1705. Two years later the first mining company in America 
was organized to work the deposits. Although numerous pits, 
adits, and various underground workings testify to the scale 
of the operations, the venture never proved especially profitable 
The mines absorbed much more capital than their output ever 
provided in return. By 1741, when all operations ceased, 
more than $200,000 had been spent to recover little more than 
100 tons of ore which averaged 12% Cu (Richardson, 1928).
Water was one of the most difficult problems faced by 
the early miners. Between 1721 and 1730 a 100 meter tunnel 
was driven to drain one of the principal deposits. These 
workings were subsequently used as the State Prison from 1773
to 1827.
In 1831 the mines were reopened by the Phoenix Mining 
Company. Forty-two experienced miners were induced to 
emmigrate from Europe to work the deposits. The old workings 
were pumped out and some ore extracted. A major tunnel 
designed to provide drainage for the mines at North Hill, 
one kilometer north of Newgate, was started but never
completed. In total about $50,000 was invested in the 
enterprise before it was finally abandoned in 1836 (Anonymous,
1956) .
Two other attempts in 1855 and 1901 to reopen the mines
also ended in failure. The interest and energies of the 
principles in these ventures were directed to selling stock 
rather than mining and little work seems to have been 
actually accomplished.
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Figure 3. Underground workings at the Newgate mine. The
flooded section of the mine was probably enlarged 


























The early miners traced the mineralization several 
kilometers north and south of Newgate, leaving a trail of 
pits and trenches. The mineralized zone closely follows 
an unconformity which lies just above the stratigraphic 
level of the Talcott flow. The Talcott itself is truncated 
by the unconformity and is absent over much of the 
mineralized area.
The mineralization occurs only in gray.to black 
sediments. Interbedded red colored sandstones and shales 
are barren. Finely disseminated pore filling early 
diagenetic bornite and chalcopyrite, locally partially 
replaced by chalcocite, are the principle ore minerals. 
Malachite and cuprite are much more conspicuous but are 
secondary after the sulfides. Gray sandstones lying less 
than 20 meters below the unconformity are the most 
heavily mineralized. Copper averages less than 1% in most 
of the Cu bearing gray beds, but in the vicinity of the 
North Hill mines, the average is somewhat higher (2-5%).
The main deposit at Newgate Prison is stratigraphically 
lower and texturally distinct from the widespread dissemi­
nated mineralization. It also is higher grade. Copper 
averages between 2.5 .to 10%, and silver up to 10 oz/ton.
The ore occurs in a peculiar 2 meter thick arkosic sandstone 
which except for a few thin interbeds of black mudstone is 
essentially structureless. Large sections of the bed were 
cemented by ferroan dolomite prior to significant compaction 
and mineralization. Copper sulfides were first precipitated 
in the uncemented portions of this sandstone early in 
its diagenesis as millimeter sized nodular concretions.
Later, the initial texture was modified when post-compaction 
less reduced solutions replaced the sulfides and precipitated 
chalcocite. The ore occurs in curious mottled patches 
surrounding centimeter sized porous areas within which the 
calcite and ferroan dolomite cements of the host sandstone 
have been dissolved.
The activities of the early miners clearly show that they 
recognized the connection between high grade ore and the rusty 
weathering ferroan dolomite cemented sandstones. Wherever 
such sandstones occurred, both in the mine and outside, they 
have been thoroughly investigated even if barren.
The mottled ore bearing sandstone at Newgate is slightly 
discordant and lenses out to the southwest. In the western 
half of the mine it is separated from the footwall redbeds by 
a thin (0-10 cm) intraformational breccia containing pebble 
sized clasts of iron-rich dolostone. The ore bed is overlain 
by finely laminated gray channel sandstones. Further 






































Small amounts of uranium are associated with the 
disseminated copper mineralization especially at the North 
Hill Mines. (Schabel and Eric, 1964, Truesdell and 
Zollinger, 1977). The mottled chalcocite ore at Newgate 
is distinctly less radioactive.
Origin
The disseminated copper sulfides precipitated in the 
pore spaces between detrital grains early in the diagenetic 
history of the gray sandstones. The relationship of this 
mineralization to the Talcott unconformity suggest saline 
copper bearing solutions percolated down into the sediments 
from the surface during that erosional interval. Considering 
the extent of the mineralized zone, the total amount of 
copper introduced into the sediments is substantial. The 
ultimate source of the metal is something of a mystery, 
but the presence of altered and mineralized angular trachyte 
fragments in sedimentary breccias along the unconformity 
north of Newgate Prison suggests that hydrothermal activity 
may have been associated with post-Talcott acid vulcanism.
The Higley Copper deposit to be seen at the next stop might 
represent the subsurface plumbing for one of the hydrothermal 
hotsprings which brought copper rich waters to the surface.
The mottled highrgrade chalcocite ore was the result of 
a major change in the chemistry of groundwaters late in the 
diagenetic history of the sediments. Partial dissolution 
of the well cemented ferroan dolomite sandstones produced a 
favorable local environment for the precipitation of the 
copper leached from the overlying disseminated ore. The 
cause of the change in water chemistry is not obvious.
Perhaps the cooling of the Holyoke sheet generated groundwater 
circulation which flushed new waters through the mineralized 
zone.
Stop 3 Higley Copper Mine, East Granby (Windsor Locks
Quadrangle, GQ-388)
Mineralization
The Higley Mine is quite unlike Newgate even though 
they are only 2.5 km apart and lie at the same stratigraphic 
level. Bornite, chalcopyrite, and carbonates fill hematite 
stained fractures and vesicles in basalt near the amygdaloidal 
upper surface of the lower Talcott flow. The amygdaloid, 
especially where mineralized, is altered to ferroan dolomite.
The amygdaloid is overlain by unmineralized greenish-black 
altered basalt. A coarse breccia consisting of large angular 
fragments of basalt, and a white altered trachyte set in a 
medium grained red sedimentary matrix lies on the apparently 
eroded upper surface of the basalt. The breccia itself is 
overlain by finely lamenated red siltstones. Small fractures 
in some of the white trachyte blocks are mineralized.
204
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The source of the trachyte is a mystery. The large 
angular fragments could not have been transported far but 
the trachyte does not outcrop locally. The breccia is 
probably either a mudflow or a talus deposit along an active 
fault. Whatever the origin, the mineralized trachyte blocks, 
both here and north of Newgate, certainly point to a post- 
Talcott volcanic event closely associated with the copper 
mineralization.
History
The Higley Mine was operated on a small scale in the
1700’s and for a brief period from 1831 to 1836. The first
%coins minted in America were struck from Higley copper between
1729 and 1739. The metal was purportedly of great purity
and the coins were sought after by eighteenth century 
jewelers as an alloy for their gold (Johnson, 1896). Not 
surprisingly, very few examples of the Higley Coppers survived
With such meager information visible at the surface, it 
is difficult to speculate on the origin of the Higley deposit. 
The disposition of the adit and shaft suggest the eastward 
dipping amygdaloidal flow surface was the main object of 
mining activities. However, the local farmers insist that the 
workings extended underneath the barn to the west away from 
the amygdaloid. If true, the mineralization would probably 
have followed a vein system parallel to the prominent NW 
faults in the area.
These two possibilities have different implications 
regarding the relationship between the Higley and Newgate 
deposits. An extensive vein system at Higley could be the 
hydrothermal source for the early diagenetic disseminated 
mineralization in the sediments at Newgate. On the other 
hand if the ore is confined to the permeable amygdaloidal 
basalt, then Higley like Newgate may have been formed from 
waters originating at the Talcott unconformity.
Stop 4 Talcott basalt; roadcut on Rt. 4, Farmington
(New Britain Quadrangle, GQ-494)
The mineralization at this stop is typical of small 
strata-bound copper occurrences in the Connecticut Valley 
redbeds. Malachite, chrysocolla, and azurite stain fractures 
and bedding planes in the vicinity of thin, gray channel 
filling sediments within a dominantly red shale and siltstone 
sequence. The source of the secondary copper minerals is 
chalcocite nodules up to 1 cm in diameter which are widely 
scattered through the gray sandstones. Limonite pseudo­
morphs after early diagenetic pyrite demonstrate that sulfate
M4-11
reducing conditions were present in the fine grained gray 
sediments soon after deposition. The permeable channel 
sandstones were thus the ideal location for migrating 
groundwaters to precipitate copper.
The mineralized sandstones lie only a half meter below 
the base of the Talcott basalt. Although the Talcott here 
shows no obvious contact metamorphic effects, the host of 
secondary minerals in the basalt (anhydrite, chalcedony, 
datolite, prehnite, analcite, apophylite, chabazite, scolecite, 
heulandite, and calcite) points to interaction of the cooling 
flow with the local groundwater. The conspicuous absence of 
copper bearing minerals in the basalt and the simple nodular 
texture of the primary chalcocite, suggests that the copper 
mineralization postdates the cooling of the Talcott.
Figure 6. Measured section of the Talcott
flow on Rt. 4, Farmington (Stop 4).
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The Talcott at this outcrop is a pile of pillowed 
minor flows (Figure 6). Although not the object of this 
trip, the pillows are nicely exposed here and are well worth 
examining.
At the east end of the roadcut the Talcott abuts 
against red sediments along a vertical fault. Another 
smaller fault is marked by an intensely fractured zone 
in the basalt half way along the roadcut.
The contact between the lower and upper Holyoke flows, 
outcrops on the SE side of the road interchange. Since 
the lower flow is 30 to 50 meters thick a major fault of 
at least that displacement must run under the traffic 
lights at the interchange.
J
Stop 5 Carbonate-Quartz-Barite Veins at Columbus Blvd.
exit, Rt. 72, New Britain (New Britain Quad­
rangle, GQ-494)
Introduction
Carbonate-quartz-barite veins are developed along many 
of the post-Hampden faults in the structurally complex area 
between Cheshire and Hartford. Sulfides, especially chalco­
pyrite and bornite, occur in some veins, but the minerali­
zation is typically spotty and rarely amounts to much. A 
number of exploratory pits and shafts were sunk in the New 
Britain area during the 1700's, but there is no record of 
serious mining activity. However, the barite in similar 
veins at Cheshire was profitably exploited between 1838
and 1877 (Fritts, 1962).
Description
The Columbus Boulevard vein is one of the best examples 
of the carbonate-quartz-barite veins exposed in the Conn­
ecticut Valley. The vein here follows a small fault which 
cuts the chloritized upper part of the Holyoke basalt. A 
few centimeters of sediments containing pebble and sand-sized 
basalt fragments cap the top of the outcrop on the north side 
of the exit ramp. The same sediments also filled open 
fractures which extended down into the flow.
Basalt bordering the vein is silicified and bleached 
to a light gray color. This type of alteration is typical 
of the N45°W faults in the New Britain area irrespective of 
the presence of the carbonate-quartz-barite veins.
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Vein filling was accomplished initially by the deposition 
of quartz, calcite, and ferroan dolomite in open spaces along 
the active fault zone. Movement continued throughout this 
phase frequently brecciating previously deposited vein material. 
After faulting ceased barite which occurs in plumose crystal 
groups up to 20 cm long, filled the open space in the center 
of the vein and cemented the carbonate-quartz breccias. The 
ferroan dolomite of the carbonate zone is oxidized to a dark 
red-brown color at the boundary of the barite zone. Cavities 
between barite crystals are filled by small amounts of drusy 
quartz, ferroan dolomite, and aragonite.
%
Sphalerite, chalcopyrite, galena, and minor amounts of 
barite, chalcocite, covellite, and tennantite fill open 
spaces and replace carbonates within the quartz-carbonate 
zones. Sphalerite was the first sulfide deposited. Galena 
and chalcopyrite followed later.
Vitreous black carbonaceous spheres, 1 to 5 mm in 
diameter, occur throughout the vein but are most abundant 
along the boundary of the quartz-carbonate and barite 
zones. Presumably these spheres were droplets of oil 
suspended in the hydrothermal fluids which became 
accidentally trapped during the deposition of the vein 
minerals.
The quartz in the vein contains both liquid and gas 
filled fluid inclusions. The homogenization temperatures 
of both types of inclusions fall between 123°C and 198°C 
(Ryan, pers. comm. 1982). Apparently boiling occurred 
occasionally during deposition.
Origin
Each of the minerals deposited in the carbonate-quartz- 
barite veins can also be found as a diagenetic phase in the 
sediments. This fact strongly suggests that the normal 
faulting which is clearly closely associated with the veins, 
opened up fractures which allowed deep diagenetic waters 
access to the surface. The regionally spotty distribution 
of the sulfide mineralization indicates the local nature of 
the sources. The metals in the Columbus Boulevard vein 
were probably derived from a black shale in the Shuttle 
Meadow formation. In Cooks gap, 1.7 km to the west, Shuttle 
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71/2 minute Topographic Quadrangles traversed:
Broad Brook, Windsor Locks, Tariffville, Avon, New 
Britain. Assemble at S.W. corner of the Enfield Mall 
parking lot (do not confuse with the neighboring Enfield 
Square). Enfield Mall is on the North side of Rt. 190
%
(Hazard Ave.) just east of 1-91. If using 1-91 be sure 
to take Rt. 190 East exit.
Miles
%
0.0 Start mileage count, leave parking lot, turn
right (west) onto Rt. 190 (Hazard Ave.)
0.6 Roadcuts in red shales of the Portland formation
1.0 Bridge over the Connecticut River
1.6 Traffic lights, turn left onto Rt. 159
2.1 Pass Thrall Ave. on right
2.2 Turn left onto unmarked side road leading to
K and F quarry. If gates are open we may drive
into the quarry otherwise it may be necessary
to park along Rt. 159.
STOP 1 - K and F Suffield Brick Quarry.
2.2 Resume road log at entrance on Rt. 159.
Continue south on Rt. 159.
2.5 Turn right (west) onto Bridge St.
3.1 Entering Windsor Locks quadrangle
4.4 Traffic lights. Turn right (north) onto
Rt. 75 (N. Main St..)
4.5 Traffic lights. Turn left (west) onto Rt. 168.
Holyoke ridge clearly visible to the west.
6.0 Turn left (south) onto Sheldon St.
8.1 Follow sharp curve to the left (south) and
proceed south along N. Main St. - S. Stone St.
Road follows ridge formed by the Hampden basalt.
10.4 East Granby. Turn right (west) at traffic
lights onto Rt. 20.
10.8 Road climbs onto Holyoke ridge.
11.2 Turn right (north) onto Newgate Road, following
signs for Old Newgate Prison.

























STOP 2 - Newgate Prison and Mine.
Turn right (south) out of parking lot onto 
Newgate Road.
Intersection with Rt. 20. Continue straight 
(south) onto Holcomb St.
Turn left (east) into gravel driveway leading 
to a white farmhouse. Park along edge of the 
cultivated field on the righthand side of the 
driveway.
STOP 3 - Higley Copper Mine.
Turn left (south) onto Holcomb St.
Entering Tariffville quadrangle.
At stop sign turn left (south) onto Rt. 189 
(Hartford Ave.).
Sharp right onto Rt. 315 South (Elm St.).
Stop sign. Turn left (south) to continue on
Rt. 315 (Winthrop St.).
Turn left onto Quarry Road.
Red sandstone quarries along left (east) side 
of road.
Turn left onto Terrys Plain Road.
Entering Avon quadrangle.
Y-junction bear left (east) to continue south 
on Terrys Plain Road.
Stop sign. Continue straight (south) onto what 
now becomes E. Wheatogue Road.
Turn left (east) onto Rt. 185.
Turn left (north) into Penwood State Park and 
follow park road to Picnic Area. The Talcott 
basalt outcrops at the entrance but the road 
climbs out and follows the Holyoke for most of 
its length.
Lunch stop.
Retrace route back along park road to Rt. 185. 
Turn right (west) onto Rt. 185.
Keep to your left to remain on Rt. 185.
Just before bridge over the Farmington River turn 
left (south) onto Nod Road. King Philips cave is 






















Traffic light at intersection with Rt. 44.
Continue straight across and follow Rt. 10 
south (Waterville Road).
Entering New Britain quadrangle.
Traffic lights. Turn left (east) onto Rt. 4 
(Farmington Ave.).
Bear left on Rt. 4.
Roadcut in the Talcott basalt and underlying 
sediments.
Follow signs for 4 East (Farmington Ave.) around 
interchange.
Just past traffic lights pull off into the 
parking area on the right next to outcrops 
of the splinter jointed Upper Holyoke basalt 
flow. Walk back along road to the outcrop of
the Talcott Basalt.
STOP 4 - Talcott Basalt.
Leaving parking area turn left (west) onto Rt.
4. At traffic lights turn left onto 1-84 
access road.
Keep to the right and follow signs for 1-84 
west (Waterbury).
Bear right onto I-84W.
Follow signs for Rt. 72 East at exit 35.
Roadcuts here expose the contact between the 
splinter jointed upper Holyoke flow and the 
vesicular upper surface of the lower Holyoke 
flow.
Exit Rt. 72E at Columbus Blvd.
Turn right at traffic lights onto Cedar and 
Lake Streets. Park on Lake Street. Walk back 
to exit ramp.
STOP 5 - Carbonate-Quartz-Barite Veins at the 
Columbus Blvd. exit of Rt. 72.
Continue on Lake Street to its T-junction with 
W. Main St.
Turn right (west) at traffic lights onto W.
Main St.
Underpass under Rt. 72.
Traffic lights. Turn left onto Corbin Ave.
Rt. 72 Field Trip ends here. Rt. 72W leads 
onto 1-84. Rt. 72E leads to Rt. 15. Roadcuts
of the Hampden basalt along Rt. 72E are cut by 
several conspicuous carbonate-quartz + barite 
veins. At the Ellis St. exit these veins contain 
chalcopyrite and bornite but no galena or sphalerite.
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